Computerized analysis of voluntary eye movements. A clinical method for evaluation of smooth pursuit and saccades in oto-neurological diagnosis.
To permit rapid and exact quantification of the oculomotor function in clinical practice, a computerized program has been designed for the recording and analysis of pursuit eye movements and voluntary saccades. In a pursuit sequence the subject tracks a moving target, projected onto a screen at a constant speed of 20 degrees/sec over a horizontal visual angle of 60 degrees. The pursuit sequence is followed by a refixation saccade when the subject rapidly shifts his gaze back to the starting point of the target. A complete test procedure consists of ten consecutive pursuit sequences and refixation saccades in each direction. The EOG signal is fed to a PDP11/23 computer for storage and analysis. The pursuit eye movements are quantified and arranged in five velocity intervals: less than 8, 8-16, 16-24, 24-32 and greater than 32 degrees/sec. The relative distribution of the velocity content is calculated for these intervals and presented in histogram form. Saccades superimposing on the smooth pursuit are identified and grouped according to amplitude and direction. The refixation saccades are quantified as mean peak velocities and also the highest and lowest velocities of the refixation saccades are determined. In a material of 70 healthy subjects, normative data and limits for pathological function were established. In the smooth pursuit, 69% of the velocity values were located within the 16-24 degrees/sec interval. Pathological limits were set for each velocity interval and impaired pursuit tracking ability was considered to be present when those limits were reached in at least three of the five intervals. Normal mean peak eye velocity of the refixation saccade was found to be 460 degrees/sec with a range of 354-575 degrees/sec. Application of the test procedure and method of analysis is described in two patients with impairment of the oculomotor function due to a disturbance in the cerebellar brain stem area.